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0 Process and materials for coating plastic components in the mold. 

0 A plastic-metal laminate structure having an 
automotive quality exterior coating. The structure 
comprises an outer coated metal veneer and an 
inner plastic substrate. The coated metal veneer is 
made from colled metal stock which is coif coated. 
The coated coil stock is cut and die formed Into 
coated veneers. The plastic substrate is simulta- 
neously molded and bonded to the veneer to form a 
coated plastic-metal laminate structure having an 
automotive quality finish. 
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PROCESS AND MATERIALS FOR COATING PLASTIC COMPONENTS IN THE MOLD 



Technical Field 



The field of art to which this Invention pertains 
is coated plastic-metal lanninate structures, in par- 
ticular, lanntnate structures having an exterior coat- 
ing. 



Background of the Invention 



The automotive industry is an ever-changing, 
dynamic industry. Change is dictated by many 
factors including styling, consumer preference, 
safety factors, technological and engineering im- 
provements, and government regulations. 

Presently the exterior skin of most automotive 
bodies is manufactured from coiled steel which is 
precision stamped into particular body components 
such as fenders, door panels and the like. These 
components are assembled to the frame or welded 
together to form a unibody "in white" which is then 
subjected to numerous metal treating and coating 
procedures to produce finally a glamorous top- 
coated body for final assembly. 

The above-mentioned metal treating and coat- 
ing processes are complicated, technically de- 
manding, and generally ill-suited for an automotive 
mechanical assembly plant. As a result, it is widely 
accepted that approximately 40% or more of the 
usable floor space of the assembly plant must be 
dedicated to the metal finishing processes and that 
40% of the cost of assembling the car Is attrib- 
utable to these processes. In addition, the present 
metal finishing processes impose serious problems 
of dealing with various chemicals and large quan- 
tities of flammable materials; hazardous waste dis- 
posal; and compliance with air emission standards; 
as well as the waste of nearly half of the paint 
solids due to the poor efficiency of painting a car 
shell. 

At the same time there has been a continuing 
incentive to replace metal body parts with plastic in 
order to lighten tiie vehicle and improve fuel effi- 
ciency, reduce component rusting, and to ec- 
onomically produce more short-run models. To- 
ward these ends ''space frame" construction, as 
used in the Pontiac Fiero automobile, was devel- 
oped in order to allow the use of non-loadbearing 
plastic body skins and to facilitate inexpensive 
model changes. 

Unfortunately, the painting of plastic exterior 
body parts suffers from most of the problems asso- 
ciated with painting metal and adds many new 



problems peculiar to finishing plastic. Among these 
problems are: difficulties in matching color, distinct- 
ness of image, and gloss among the various types 
of metallic and plastic substrates on the body; 
5 solvent blowouts in the topcoat; glass fiber pattern 
print-through; telegraphing of adhesive bondlines; 
loss of substrate impact strength owing to attack by 
paint solvents; deformation of tiie parts during the 
paint bake cycle; and more. 

70 There have been several attempts to eliminate 
tiie painting process in various assembly oper- 
ations by manufacturing preformed, precoated met- 
al parts. U.S. Patent No. 2,331,546 discloses a 
process for manufacturing pre-coated automobile 

16 body parts. The process consists of priming flat 
steel plate with a dull enamel by roller coating, and 
then baking; next, an outer top coat of an enamel is 
applied by roller coating, and the enamel is cured. 
The coated steel plate is cut to shape and die 

20 formed. The enamel contains a flexibilizing binder 
to protect it during tiie forming process. The auto- 
motive body part is described as having an auto- 
motive quality finish. 

U.S. Patent No. 3,774,428 discloses a process 

25 for manufacturing siding or roofing material for 
buildings. The process comprises painting coiled 
aluminum and then dye forming the aluminum to 
produce a surface pattern simulating the appear- 
ance of wood. Plastic material Is then injected onto 

30 the interior surface of the metal stock to fonm a 
siding material. 

it is known that the De Lorean automobile was 
designed with the thought of attempting to control 
production costs by eliminating the coating and 

35 treatment operations. This was done by using body 
parts comprising a plastic-stainless steel corrosion 
resistant structure, wherein the outer surface of the 
body part was stainless steel which did not require 
painting or coating. The plastic-stainless steel 

4o structure of the Oe Lorean automobile Is disclosed 
in U.S. Patent No. 4.382,626. 

None of the cited approached have been suc- 
cessful in eliminating the coating process in the 
assembly plant while continuing to offer the tradi- 

45 tional selection of glossy color finishes. What is 
needed in this art is a method of moving the 
automotive painting process out of the assembly 
plant and into a tightiy-controlled and material- 
efficient environment 

50 

Disclosure of the Invention 



A method of manufacturing a coated, molded 

2 
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laminate article is disclosed. The method com- 
prises coating at least one side of a coiled metal 
substrate with at (east one coating selected from 
the group consisting of primer coatings, pigmented 
top coat coatings, pigment base coat coatings, 
intermediary coatings and clear outer top coat 
coating. Then the coated, coiled metal is cut into 
pieces, and, the coated pieces are formed into 
coated veneers. The veneers have an outer surface 
and an Inner surface. Then, an inner substrate 
having a sha p^ thilt ^Qnf' : ?!^^ i=shanft nf fhft 

veneer is simultaneously mo >Hftrf fn situ and boo- 
ded to the inner surface of the veneer. T he result- 
ing laminate article coating having high gloss, dis- 
tinctness of image and durability and is suitable for 
use in an in an assembly operation. 

Another aspect of the present invention is a 
multilayer, molded laminate article. The article 
comprises an outer, coated metal veneer and an 
inner molded, plastic substrate. The metal veneer 
is formed from coated, coiled metal. The veneer 
has an inner surface and an outer surface. At least 
one surface of the veneer is coated with at least 
one coating selected from the group consisting of 
inner primer coatings, pigmented top coat coatings, 
pigmented base coat coatings, intermediary coat- 
ings and clear top coat coatings. The inner unriflr- 
j^ying j pnlrlnfl plnntiff ttii^tt*^'^*'^ cimiiitnnnniiffly 
molded and bonded to the I nner surface of the 
coated metal veneer . The substrate substantially 
conforms to the shape of the veneer. The resulting 
laminate article has a coating having high gloss, 
distinctness of Image and durability and Is suitable 
for use in an assembly operation. 

The foregoing, and other features and advan- 
tages of the present Invention will become more 
apparent from the following description. 



Brief Description of The Drawing Figures 



RQURE 1 Shows an embodiment of the 
laminated articles of the present invention. 

FIGURE 2 is a magnified view of a partial 
cross section of a coated article of the present 
invention. 

FIGURE 3 is a flow diagram of a typical 
process for manufacturing tiie coated articles of the 
present invention. 

Best IMode For Carrying Out The Invention 



The metal veneer (also referred to as "metal 
skin") used in the metal veneer-plastic laminated 
articles of the present invention will typically com- 
prise commercially available coiled metals such as 



aluminum, stainless steel, mild steel, copper, and 
brass. The criteria for selecting \he metal will in- 
clude resistance to corrosion, as for example with 
aluminum and stainless steel, and also the ease 
5 with which tiie coiled metal can be formed into a 
structural article. In addition, the metal chosen for a 
particular part will depend upon other parameters 
such as cost, ease of coating, and the end prop- 
erties required of a laminate article produced from 
10 a metal veneer. 

It is particularly preferred to use aluminum. The 
thickness of the coiled metal will vary with the 
metallurgical nature of the particular metal, as well 
as the nature and requirements of a finished lami- 
75 nated article or part. 

The materials which are used to form the un- 
derlying substi-ate structure of the metal veneer 
laminated part will preferably comprise any plas tic 
compound which can b^ easilv mc^lded and bon- 
20 ded to the metal veneer. Plastics which can be 
used include sheet molding compounds or bulk 
molding compounds consisting of resins such as 
polyester, epoxy. phenolic and the iiKe^ it can be 
appre ciated that a ny moldable or formable nna teri- 
■■0fi>ag>als.( mdudiflgTgSm impregnated fiber materi ajg>can 

be ntft^ tTLfnr"^ ^^^'^ unriftriyinq gnr^siraTQS of the 
laminated articles of tSrxe present invention. The 
materials Include such things as foams and sand- 
wich materials. The selection of a particular ma- 
30 teriai will vary with the particular manufacturing or 
molding process employed. Economic, engineer- 
ing, and design considerations will also be critical 
in the selection of the particular underiying sub- 
strate material. 
35 The coiled metal used to form the veneer will 
be coil coated with various coatings. The coatings 
utilized will be selected from the categories: metal 
pretreatments and/or adhesion promoters, which 
may be applied to one or both surfaces of the 
40 metal skin to improve adhesion of paint to skin 
and/or skin to substrate: automotive grade primers; 
automotive grade enamels; automotive grade, high 
tech glamour coatings, such as pigmented Inner 
base coat/clear outer top coat systems; and prbtec- 
45 tive stripable (i.e., removable) coatings. 

The metal pretreatment coatings typically com- 
prise cleaning solvents, aqueous detergents, 
phosphating or chromating agents, rinses and the 
like conventionally used in this art. 
50 The adhesion promoting coati '^q^ tYpirany 

comprise organo silanes. epoxies and the like con- 
ve ntionally used in tnis an. 

These coating compositions are presently used 
In the art and include the following types of film- 
55 forming compounds: urethanes. acrylics, polyes- 
ters, alkyds. and the like. Of high Importance 
among the criteria for selection of a particular prim- 
er, top coat coating system, or coating, will be 
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ability of the coating to withstand deformation and 
marring during the forming process. This is accom- 
plished by proper selection of the polymers and 
other components used to formulate the coatings. 
Although coatings presently used in the art such as 
urethanes. acrylics, polyesters, alkyds and the like 
will be useful, formulation modifications may be 
required. Coatings that dry to removable outer films 
may be applied over the coatings used on the 
veneers and articles of the present invention. 
These coatings will typically comprise filled and 
plasticized vinyls, acrylic emulsions, or solution 
polymers. 

Refening to Rgure 3. there is shown a flow 
diagraun showing a typical process according to 
this invention. Refening to this diagram, the pro- 
cess is initiated by feeding a continuous band of 
metal coil stock 115 into coil coating means 180 
via feed means 120. Coil stock is pretreated in 
pretreatment means 125 with a conventional 
pretreatment such as a phosphating treatment solu- 
tion. Pretreated coil stock 115 is then moved to 
oven 130 where pretreated coil stock 115 is dried. 
Coil stock 115 then moves to primer application 
means 135 where a coating of a primer Is applied. 
The primed coil stock 115 is them moved to oven 
140 where the primer coating is cured or dried. 
The primed coil stock is then moved to coating 
means 146 where a top coat is applied over the 
primer coat. The top coat preferably consists of a 
pigmented inner base coat and a clear outer top 
coat applied over the pigmented base coat. The 
top coated coil stock 115 then is moved to oven 
150 where the base coat and the clear outer top 
coat are cured by baking at sufficient heat for a 
sufficient time. Then tiie top coated coil stock 115 
is optionally moved to protective coating applica- 
tion means 155 where an optional, strippable, pro- 
tective coating is applied over the top coated coil 
stock. The coil stock 116 Is then moved to oven 
160 where the protective coating is cured or dried. 
The coated coil stock 165 is then moved to coiling 
means 170 where it is rewound. 

Coated coil stock 165 is moved to unwinding 
feed means 175. The unwound coated coil stock 
165 is fed to cutting means 180 where it is cut into 
coated blanks 185. Coated blanks 185 are fed into 
die forming means 190 where the blanks are 
stamped Into formed coated veneers 195. 

The formed coat ftd veneer s 195 are then in - 
serted i n molding means 200 whe ^a pi^ti^ 
jected through gate 202, is simultaneously molde d 
and bonded to the inn ^'' ^wr^^^^ matfiri veneer 
195 thereby forming ftoated metai-nlastin laminate 
article 206 . In an Jtemative embodiment, utilizing 
compression molding, gate 202 Is absent. 

The coil coating process is a process which is 
well known in ttie art Typically, coils of metal are 
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fed into an apparatus which continuously feeds tiie 
stock at a metered rate into a paint application 
means. The paints or coatings can be applied by 
brushing, rolling, spraying and other application 

5 processes known in the art. Once the initial, op- 
tional adhesion promoter coating, or coatings, have 
been applied to the bare metal surface of the coil 
stock, the coated metal stock then is moved to a 
curing or baking means where the adhesion pro- 

10 meter is cured. Upon exiting the curing means, a 
. primer is optionally applied over the adhesion pro- 
moter and the primed coil stock is then moved to a 
curing means. Upon exiting the curing means, the 
base coat/clear top coat is applied as an outer 

15 finish coating on at least one surface of the coiled 
meta!. This is accomplished by applying at least 
one iaydr of a thin, pigmented base coat directly 
over the primer coating, followed by at least one 
layer of a clear outer top coat. Although it should 

20 be once again noted that the primer coating is 
optional and the base coat/clear top coat may be 
applied over bare metal substrate or over the op* 
tional adhesive coating. 

The coil stock tiien moves to a curing means 

25 for the base coat/clear coat coating. Next an op- 
tional removable, protective coating may be ap- 
plied. Then, as the coated metal stock exits the 
final curing means, it is rewound. After an entire 
coil has been coated, the rewound coated stock is 

30 removed from the apparatus and is then available 
for forming metal veneer laminate articles. 

The coiled metal has an optional primer and an 
overcoat comprising a "high tech", "glamour" base 
coat/ciear coat. Although a t>ase coat/clear top coat 

35 coating is preferable for appearance, certain ap- 
plications may require pigmented top coats, such 
as pigmented automotive or appliance enamels. In 
general, the coatings are characterized as having 
high gloss and distinctness of image, durability, 

40 and excellent color appearance. The coatings may 
contain metal pigments or coated mica pigments. 
The term "base coat/clear coat" is defined to In- 
clude multilayer coatings, as in U.S. Patents Nos. 
4,549,020 and 4.615.940 which are incorporated 

46 herein by reference, as well as pigmented coatings. 
The advemtages of using a coil coating opera- 
tion are many. Paint film-builds and appearance 
are uniform throughout a manufacturing run em- 
ploying a single lot of paint. There Is virtually no 

50 loss of paint, in contrast to typical automotive spray 
painting operations where overspray losses amount 
to about 45% or more of the paint sprayed. The 
coil coating operation is carried out in a relatively 
small, contained space, allowing strict control of 

55 flammables and pollutants as well as the use of 
advanced paint chemistries not practicable in open 
areas (hand-spraying operations) occupied by per- 
sonnel, owing to the noxious components involved. 

4 
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Moreover, the closed, coil coat painting system 
practicaHy eliminates the airborne dirt deposits 
which plague the usual automotive paint line. 

There are a variety of processes which can be 
used to mold coated veneer metal. Initially the 5 
coated, coiled metal is cut into pieces according to 
the size of the part desired. This Is accomplished 
in conventional die cutting apparatuses and means. 
Next, a cut piece is inserted into a die formin g 
apparatus and fomned under sufficient force to pro- io 
duce a contoured article, which is referred to as a 
coated veneer, having the desired dimensions and 
contours. The die will be a typical, conventional die 
forming apparatus having a cavity with male and 
female forming parts. There are many forming pro- 75 
cesses known in the art for forming metal articles. 
The processes include flexible die forming sheet 
and plate processes such as the Guerin process, 
the Verson-Wheelon process, the Marform process, 
the Hydroform process, and other similar pro- 20 
cesses which permit the die forming of a metal 
sheet into a metal part having a complex, con- 
toured shape. The coated metal veneer after for- 
ming win have tiie desired shape and contour of a 
particular body part and will also have an auto- 25 
motive grade finish. 

The next step in the process is to simu lta- 
neously mold and bond the undertying plastic s ub- 
'sti-ate to tiie outer, coated metal venee r. 

In order to accomplish this step, tne preformed 30 
skin is positioned in a plastic molding means or 
apparatus, the plastic material being introduced 
and bonded to tiie unpainted side of the skin, and 
after a suitable curing or cooling period, the com- 
pleted part released from the mold ready for sec- 35 
ondary operations and attachment to the chassis. 

A variety of plastic molding processes can be 
used to produce the veneer coated body skin. 
They fall into two broad categories: compression 
molding and injection molding. Among the variety 40 
of suitable compression molding processes are 
SMC and BMC molding as well as ERM (Elastic 
Reservoir Molding) and wet mat or prefonm mold- 
ing. Among the suitable injection molding pro- 
cesses are those employing common thermoplas- 46 
tics such as polypropylene. ABS. PVC. and ttie 
like; those employing thermoset plastics such as 
RIM or RRIM; and those employing engineering 
thermoplastics such as polycarbonate, PPO, the 
many alloys, and the like. ' so 

An embodiment of the molded article of tiie 
present invention is shown in Rgure 1. The article 
40 is shown between female molding means 10 
and male molding means 20. Article 40. as It 
comes out of the molding means 10 and molding ss 
means 20, is shown to have an outer coated ve - 
neer 60 and an inner molded substrate 50. inne r 
molded substrate so^bonded to veneer 60 and. 



conforms to the shape ^f x/Anfter fiQ. A magnified 
section of article 40 is illustrated in Rgure 2. Article 
40 is seen to comprise metal veneer 60 and undeir- 
lying plastic substrate 50 which is tKsnded to ve- 
neer 60. Veneer 60 consists of metal substrate 70 
having top surface 72 and inner surface 68. Op- 
tional primer coating 80 is on top surface 72 of 
metal substrate 70. Pigmented base coat 90 covers 
primer coating 80. Clear top coat 100 is on top of 
pigmented base coat 90. Optional protective coat- 
ing 110 is over clear coat 100. Plastic substrate 50 
is bonded to surface 68 of metal veneer 60 to form 
the plastic-metal laminate part 40. 

The following examples are illustrative of the 
principles and practice of this invention, although 
not limited thereto. Parts and percentage where 
used are parts and percentages by weight. 



EXAMPLE 1 



Coated veneer articles of the present- invention 
were prepared. The general procedure used to 
prepare these veneer structures is as follows: 

A. Using a standard automotive paint styling 
panel for a master model, a simple filled epoxy 
compression mold was constructed with the cavity 
duplicating tfie shape of tiie styling panel. The 
guide pins of tiie mold were shimmed with 1/8" - 
(0.32 cm) tiiick washers to establish tiie cavity 
depth. Both surfaces of the cavity were well waxed 
with a camauba based automobile wax to provide 
good part release. 

B. Sheets of standard, pre-primed aluminum, 
8*' X 19" X 0.025" ( 20.3 cm x 48.3 cm x 0.064 cm) 
paint panel stock were coated with 0.8-1.0 mil 
(0.002-0.003 cm) of a metallic automotive basecoat 
and 1.5-2.0 mils (0.004-0.005 cm) of eitiier a rigid 
or a flexible automotive clearcoat using conven- 
tional airspray equipment. The primer was a flexi- 
ble automotive primer UO4KD004 manufactured by 
BASF Corporation. Troy, Michigan. The base coat 
comprised a flexible coating manufactured by 
BASF Corporation. The coating comprised a flexi- 
ble polyester resin and a urethane prepolymer 
crosslinking agent. The clearcoat was also a similar 
flexible coating manufactured by BASF Corpora- 
tion. After tiie topcoat was baked, approximately 2 
mils (0.005 cm) of a strippable waterborne mask- 
coat (protective outer coating) was applied by con- 
ventional airspray and dried 5 minutes at 180* F 
(82 'C). 

C. A painted aluminum sheet from Step B 
was positioned, painted side down, on the cavity 
half of tiie mold. The mold was closed and pres- 
sured tiius forming tiie painted aluminum sheet to 
tiie shape of the cavity. The mold was opened and 
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the formed, painted aluminum-now called a 
i "veneer" - was removed and set aside. 
1/ D. Eight 9" x 20" (22.9 cm) pieces of 3/4 
I ounce/ft2 (229,3 gJm^) chopped fiberglass m at 
I ygre cut and their total weight dete apiped. 
' E, Sufficient general-purpose, prepromoted 

unsaturated polyester resin (Polyester resin 25-204 
and polyester catalyst 26-216 from Polyproducts 
Corporation. Detroit, Michigan) was weighed out to 
provide a 30 minute working life. The hardener was 
blended into the resin with through mixing. 

F. On a flat benchtop, the fiberglass mat was 
impregnated with catalyzed polyester resin, one 
piece at a time, and the pieces compacted into an 
eight ply laminated. A short knapped paint roller 
was used to do the impregnation, air removal, and 
compaction. 

G. With the male half of the mold down, th e 
wet laminate was positioned on the mold and the 
veneer placed over it paint side up. The mold was 
closed and pressured until excess polyester flowed 
out ana tne cavity hait iponomea our on me snim_ 

"washer s. Pressure was maintained on the mold 
until the laminate was hard. The mold was then 
opened and the coated veneer part removed. A 
short oven postcure was given until the laminate 
developed full hardness. 

H. The excess laminate was trimmed fro m 
t he edges of the part and the protective coating 
removed from the painted surface to produce a 
completed coatecL plastic-metal laminate. The 
gloss and distinctness of image of the article were 
excellent, and there was no cracking of the coat- 
ings. 



EXAMPLE 2 



Using a conventional coilcoating machine. tx>th 
sides of aluminum collstock (0.015* thick , 0.038 
cm) receive a O.OOO2" (0.001 cm) coating of an 
acrylic functional, silane adhesion promoter and are 
dried at a temperature of about 200 *C in an oven 
stage. At the next stage of the coil coating process, 
a 0.001" (0.003 cm) coating of a flexible automotive 
grade primer comprising U04KD004 primer manu- 
factured by BASF Corporation, Coatings and Inks 
Division, Southfield, Michigan is applied to the out- 
er side of the coil stock which passes through a 
solvent flashoff stage and then to an oven stage 
where it Is baked. The coil stock next proceeds 
through a chiller stage to the next coating stage 
where a O.OOOS" (0.002 cm) coat of flexible, metal- 
lic inner basecoat comprising flexible polyol- 
urethane prepolymer, pigments, additives and sol- 
vents is applied over the primer coating. The coil 
stock passes through a solvent flashoff chamber 



and then to tiie next stage where 0.002" (0.005 cm) 
of flexible automotive clear outer top coat compris- 
ing essentially the same materials as the basecoat 
except for pigments is applied. The coil stock 

5 passes through a flashoff chamber and then to an 
oven where the basecoat/clearcoat is baked. The 
coated coil stock then passes to tiie stiippable 
maskcoat applicator where it receives a 0.005^ - 
(0.013 cm) coat of strippable maskcoat coating 

w comprising filled and plasticized vinyl or acylic 
emulsion or solution polymers and passes a dryofT 
chamber. The coated coilstock is then rewound on 
a core and the rolls are removed from tiie coil- 
coating apparatus when they are of a suitable size. 

15 Next, properly shaped and sized blanks are 

punched from tiie coated coilstock using a conven- 
tional die punching apparatus and tools. Then the 
blanks are pressed in a conventional forming die 
where on into coated metal veneers having the 

20 shape of an automobile hood. 



EXAMPUE3 

25 

The coated veneer of Example 2 is placed 
painted face down in the cavity half of a conven- 
tional heated compression molding apparatus de- 
signed to mold tine automobile hood. A properly 

30 sized and shaped SMC charge is loaded Into th e 
cavity on top of the veneer. The mold is closed 
and, under sufficient heat and pressure, the SMC 
flows to fill the mold and achieve intimate conta ct 
and bond with the treated aluminum surface of th e 

35 skin. After 1 minute at 350' F (177* C), tiie mold is 
opened and the laminate part is ejected and al- 
lowed to cool. Secondary trimming, hole cutting, 
and hardware installation operations may now be 
performed as required by the design. At this point 

40 a fully-finished, automotive quality, laminate body 
part has been produced and is ready for mechani- 
cal assembly in an assembly plant to the auto 
chassis. The part has an automotive quality coat- 
ing. 

46 

EXAMPLE 4 



50 The coated veneer skin of Example 2 1$ se- 
cured in the cavity of an injection mold apparatu s 
which Is then closed. Mixed RRIM urethan?ls_ 
Injected into the cavity and, aftar giiffir ient nur^ h«« 
been attained, a coated, laminated article is r e- 

55 moved from the mold. S econdary operations are 
perrormec ana the resulting laminate article has a 
fully-finished automotive quality coating and ready 
for assembly as a finished body part to an auto- 
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mobile chassis in an assembly plant. 

The coated laminate articles of the present 
Invention can be used to assemble virtually any 
object, device or apparatus requiring a coated 
housing or structure. A preferred embodiment is for 
use as automobile or vehicle body parts. However, 
it will be appreciated by those skilled in the art that 
the laminate articles of the present invention can 
be used as component, boats, office furniture, ap- 
pliances and other applications. The articles and 
processes of the present invention product coated 
articles from the mold which can be directly as- 
sembled into a vehicle, device, boat, apparatus, 
appliance and the like, thereby eliminating painting 
operations from the assembly or manufacturing 
plant 

Although this invention has been shown and 
described with respect to detailed embodiments 
thereof, it will be understood by those skilled in the 
art that various changes in form and detail thereof 
may be made without departing from the spirit and 
scope of the present Invention. 



Claims 



prising 

(a) an outer, coated metal veneer, said metal 
veneer formed from coated, coiled metal, the ve* 
neer having an inner surface and an outer surface; 

5 at least one surface of the veneer coated with at 
least one coating selected from the group consist- 
ing of primer coatings, inner pigmented base coat 
coatings, pigmented top coat coatings, inner pig- 
mented base coat coating, intermediary coatings 

10 and outer clear top coat coatings; and. 

(b) an inner, underiying molded plastic sub- 
strate, said substrate molded with the coated metal 
veneer and simultaneously bonded to the inner 
surface of the coated metal veneer; the resulting 

75 laminate article having coating with high gloss, 
distinctness of image and durability and is suitable 
for use in an assembly operation. 

6. The article of claim 5 wherein the coiled 
metal comprises aluminum. 

20 7. The article of claim 5 additionally comprising 
an adhesion-promoting coating on at least one sur- 
face of the metal. 

8. The article of claim 5 additionally comprising 
a removable protective coating on at least one side 

2S of the coating veneer. 



1. A method of manufacturing a coated, mol- 
ded laminate article comprising 

(a) coating at least one side of a coiled metal 
substrate with at least one coating selected from 30 
the group consisting of primer coatings, pigmented 

top coat coating, inner pigmented base coat coat- 
ings, intermediary coatings and outer clear top coat 
coatings; 

(b) cutting the coated, coiled metal into as 
pieces in a cutting means; 

(c) forming the coated, colled metal pieces 
into coated veneer in a die forming means, the 
veneers having an outer coated surface and an 
inner surface; and, 

(d) simultaneously molding in a molding 
means an inner substrate having a shape tiiat con- 
forms to the shape of the veneer, and bonding tiie 
inner molded^ substrate to the inner surface of the 
metal veneen thereby producing a laminate article 46 
having a coating with high gloss, distinctness of 
image and durability for use in an assembly opera- 
tion. 

2. The metinod of claim 1 wherein the coiled 
metal substrate comprises aluminum. so 

3. The method claim 1 wherein an adhesion 
promoting coating is applied to at least one side of 
the coiled metal substrate prior to the application of 
a coating. 

4. The method of claim 1 wherein a removable 55 
protective coating is applied over at least one side 

of the coated metal prior to cutting. 

5 A multilayer, molded laminate article com- 
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0 Process and materials for coating plastic components in the mold. 
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0 A plastic-metal laminate structure (40) having an 
automotive quality exterior coating. The structure 
comprises an outer coated metal veneer (60) and an 
inner plastic substrate (50). The coated metal veneer 
is made from coiled metal stock (115) which is coil 
coated. The coated coil stoci< is cut and die formed 
into coated veneers (195), The plastic substrate Is 
simultaneously molded and bonded to the veneer to 
form a coated plastic-metal laminate structure (205) 
having an automotive quality finisli. 
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